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(51) Int. CI. 6 
H04N 7/015 



(19)c^Ei-^- 

(12) ^yl 



•^^M(A) 



^2000-001 8531 



(11) g^Heis: -^2000-0018531 
(43) S7H^^^ 2000'd04S06^ 



(21) -S^SJa 

(22) SS^xl- 



10-1998-0036149 
19981^09^02^ 



(71) 



(72) "k^Sm 



(74) cHa|°J 



SR8# 385-16 ^^i^E.Lcl-^ 1012 



(54) M^IS E|HO|o| ^/4=A| 



5!•.^^iI^cH(VSB) ^2 gf<M# o|#3ffe c:|x|a tV2| ^I^^ S-^|c)| she} 3d°SA-|. ^a] g-xjoll-fe- 4VS3 ^27;i- 
lhx|C»|.^ u|E-|b!| =*7|2|- ^2t0|^ 4VSB ^2.7|# ^H|SrO^ ^1M1! C||0|E-;7f 4VSB S2 gi-^lr. 

a-f- m uiNtii ^s-i- se^ 4Eii'i #£Foi^ shoi, oj 2i:iHoii 01 -fei-^ 

*Hyol|A-lt Sla|:i: ^2£|- Si Sl-xl 5f-i-°SM], 8VSBMCI- -d^sj e]|S=±=s. 4vsb°I 47l|s. 2^rtA|7:jA-] xH^ = 



£7 



£ 1B SeHs| clxia TVSl ^oj 

£ 2fe H 12| 127H2.I 8VSB -¥-27|a| fioj #^5. 

£ £ 2S| 2| 8VSB ¥271^1 

£ 4fe c|x|a TVS| =^A| uoj' gs£ 

£ 5-& JE 42| 127f|°| 8VSB ^27|a| M°l 

£. £ 4H| *Hy ^^\y\9\ ^Ull 

£ 7^ e ^^i|0|| CCfS yvsl ^Aj M°l 

£ 8^ £ 7S| 4VSB ¥27|S| ^ Oil* a°J 

£ 9^ £. 7S| 4VSB ¥27!°| o1|# fioj 

£ 10& & ^^i|o)| ctF# c|x|S TVHl ^^*|# a°J 

££ 11-^ £ lOSj 4VSB ^27|H| ^^11 

H I2t £ 110IIAH AtEH=- 2^1 uiEiuj ^27|a| e^ai-^- c^o|cHzl|y 

£ 13-& £ 110IIAH AtEll^ 4el tl|E^tl| S;5;7|o| Eaia|-*. C^O|CHIllg 
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71 : t;|o|Ej £HS□^0|x-^ 72 : a|H-^^g 

73 : cilolE-l qojE-|E|bi 74 : 8VSB 

75 : 4V3B ^^y\ 76,77 : "gE-im^^^i 

78 : ^"^^^ 79 : VSB ^EE.y\ 

80 : RF ^^y\ 81 : -^s:?] 

82 : ^ E^o|°J 83 : m 

84 : gopi 85 : ^\^^ 

86 : 6V3B m^y\ 87 : 4VSB 

88 : S^ll^^i 89 : ^Mo\b.] D[o|E^£|H^ 

90 : E.iH-#^° ^^y\ 91 : q|o|E-l c|HH'gol.o|xl 

92 : 93 : ^B[0\^ nh;g7| 

& VSB(vestigial side band) o|§^^^ TV^I ^/4=<:iJ ^^t} ^^o|cK 

C^l^iS TV-^ eZL TV tJlJUS- ten ^F°3st ^f|^l-i7F S^l ^Ti 7F^^^§=^e ci lh o ^ cD ^^^1 ^lfO| s g 



01=-;=: c|a|^^ Tv-b ^li. ^-^01 ^^^|u^^c}^^ % =R^m ^\^^\oi Si^nm ^s^m 5Kk ^r^i 

=5!^ ^ilM^(Zenith)o||Ai Ji|o_hsh t^#^iI^q^(vSB) Sim, ^"Efi-B a|tii^ S^^cHl^ ^ 

^{V-EG)#, i^^oilb #a| AC-3S ^H^ohH ^Hni, c|:±:#b^|o| ^l^^l t^l^#s^|o| 

oiLLH. VSB S^-b Sj^ta* tU), ^loFE}]^ -a^i-b ^CH^^ ^CHQ^ 

# ^frh|A|^§ c£Ha| ^\D\x\ ^^^m ^^3^-b MJ-^'o|cK 

^. ^-^r ^-^ OSBCOouble Side Band):^^ :^#o| '^JcHaIh e ^^M't}% SSB(Singl9 

Side Eand)7^ cH^Hloj^cil ^e^ VSB^ ^SlciK 

a=iZl, E^lxlg TVS| ^t-Aig £E^°l a^HH ^s^o|o^-^.{G^and Alliance : GA)oi|A-l x\^rji\^ ^^^9.\ 2 

^ o e 8VSB# ^H^SS^il. ^ ^ FCC^I ACATS(Advisory Committee on Advanced Television 

Service)^ ^l"^^} 8VSB^ ^Hg# ^SSic^K 

"g^y] SV3B^^ S^^b ^il-gol 87H^CH|, '0'# 7|^o^ ^i^^^oll 47H^I ci|o|E-| b^|^o| ^xH^m #=?-^oj|^ 4^f|H| 

L-i|o|E-; EJiSd ^xH^i-i^ ^^i,^3^o:i S^SF^ S-^oicK 

CL^=tA-, ^^^^ol|Ai c|x|Bi. Dj|o|E|"i- 8VSBS ^^3^0^ #fH "^El MuH°j 7fgoi| Sib E|x|^ TV-^ 

o|# ^^o^oi A|g^^ - oicK 

i 1^ c|x|E^ TV^I BVSB S-^l^l M^i^Ai, Di|o|E-l eHgDfo|Ai{Randonni2er)(11)b c:-i|o|Ei# 

n ^ot a|H-#2^ ^m.y\{^2)^ #^o^:Il. a|H-^^s -^^7i(i2)b ^S^MI ^'^^1^ t:i|o|E^s alH-^^S ^^^F 
^\oi 20^\o\^9.\ uHalEl -^^1- -^7^5} ^ cH|o|E-l ^E-]^|b^(13)^ #^f|ciK ai-^i E^|o|E^ olE-|E|b-|(i3)b a|o|Ei# S^HS 
^^^oil 9\n °jE^^|a3^oi svsb ^s:7|(i4)^ #^o|-2i, 8VSB ^:i:7|(i4)b ?Ja^£ia^ ti|o|E-|# b^o|Eoi|Ai ^ 
mo=; H^alr^i ^ 'gElM^A^ds)^ «^°^c:k M71 'a£|#^^i(l5)b H^a|:±: Ai|n°jH 

#7|A]^ zia|Ti, -^71 ^^y^i-ji. nl-'^^i 4!-^7|(i6)-b ^-as ^-goii Aj%^ ^^noi VSB as7| 

(17)= *^£}cK ^y\ VSB ^S7|(17)^ VSB a^oFoi RF a#7|(i8)^ RF ej€^7|(l8)b ^ 

o|tLH, ^^7| BVSB ^:i:7|(i4)fe 5E 2cHi £a|£! u\9\ g-ol 127H^| Hla|>:: -?-^7|sf ^al^Ei7|- icOl^ ?l 

m e.l^^a|b^^ ^0^=101 ?ioo^-_ z|z|o| ^S7|SF Hal^cib ^ 3^1. ^^o| o|[eH. ^'M^ 2ti|^ x 

gX^ = $icK 01 goilAi X 
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2^ Ha|^Ci(3l)oi|Ai Y2(=Z2)-^ ^S-Ua^cK ot-S. Hi^lrii ^27| (32)011 A-j y 

2^ Yi(=X^)e} ^I'al:^ ^:i:^^^cH ^diH z^Zo:?^ ScK nal^i, ^aia|>. ^^:7|(32)o| 

3y|H z 

i 4-^ ^0| 8VSB^ S^^C>1 cilOlE-l-l- ^>MSp| ^|o[ gEl|o| JV^I BVSB §"^1^1 fi^ 

^^M, i.^y\ BVSB S-xlo] o^^o^ SSat^K ^. ^^:^\[4^)o\\M^ RF cH^Hl 7l7:-i[:H^^-^ t^^^o^ -i-7| ^ 

±, EFoi°i§# ^^oFJi. g sN(43)oj|Ai^ NTsc ^ii7-i& ^ ^^F7|(44).^ i.^y\ ^H^ 

§sp|(44)^ #th c:■i|o|E^B| •a#gcH| ^^^Hl^ ;^fia211^SM^^^Foi ^^7|(45)^ #^o^:^^ ^vy\ ^{xv 

m'^y\{45)o\\xi^ °|Avg ^oj^^ ^ 8 vsB ^^7|(46)M ^^y\ 8VSB ^±y\{4s)o\\M^ o^oi qiio| 

B-\ c|°lE-|a|tI^(47)^ Qi|o|E^ c|ojEia|ui(47)cH|AH^ Di|o|Ei oIE^a|y•^o| o^^x|OB e:-{| 0| # C| oj B^ a| ^ t.^ 

^ a|H-#^^ ^J:7I{48)-^ ft^S-c^K -^71 a|H-#^s s^7|(48)o]|Ai^ = ^ -¥-:il^^^ i:i|o|E^# ^:tB^ci ci| 

o|E-| E|EHgn|.o|x-l(49)^ #^3i-ZL, i:i|o|£i c|BHga|.olxi(49)oi|Ai-^ c-i|o|El ^^o[o\x-\9] Q^-l^^o s D1|0|E^# uH^trCh, 

o|C£l|. -^-71 8VSB ^^7|(46)^ E. soil E.M^ "F^l-^ol, I2:?fl^l l-^S H^a|r^ 4^7|7^ c| oj a| t-j ^ fiS^^^cH 5^-K 

01 A^oiiA^o^ go| H^al^ 8 VSB ^tl ^^^\o\\M^ 3^ -^MS 2u|H£| SM# S^&ciK o| =l'a|>i -^j^ 

^^o^x| S^oii^ 4 VSB ffls^ #^^Fx|e} ^^ai.^^ ^[^ oh ^M^^ ^yl^m sjcH Ajja: pii-giol 2 

£|oi 8VSB7I- ^icK a:^a^Ai. ^sair^ oi-^ ^m^\ n^y\- 2hH-^ wym^i^i Pitio\\ ^y[^ ^J\^ 7h^A|c:- a- 

l-(Additive White Gaussian Noise ; AWGN) xHyoi|A-] ^^£|-a. o^° 4VSBo|i fc!|e[] °t= id3^l ^l^i^H = l 

(Signal to Noise Ratio ; SNR) o|^# ^^^K 

112^1-^, =la|:^^ 8VSB-^ Hia|>i 4VSB01| fci|^[j ^7[M hhah 7|-^a|o|- xH^OijAi Ok -,^g 

^1 o|^o| Six|o} Jir^::eoj| o|si- £i|^o| ^ 1 o> xHyo||AH^ S3|si ^-^o[ ci "go^^cK ^. =^a|r±: -=-1: 

ntl 8VSB a-^-^ a 2L>iHo]l °|oh 211^01 ^ ^HyoijAi A^7| ^(ly gsp|(44)o| n|o|H ^ SE-|o^|A^ g# ^ 

-^01 37| [LH-^Oii Hla|±: -^^o^^Ko^Mi ^fe Aj^Cj) 5^#b| Ol^SCl- gf^- g#Oi| o | aJ^i:}] xvgbl ^r-^7F ci 7-i3 

^ 6-^ -^^71 ^^1-71(44)^1 ^Ml S^i^Ai, ^[--^ ^|o|^ S?J^ 1 Ei (feed forward 

fiiter)(61). 3 1y-i8o^-^ ii|o|H SE^(fe8d back filter)(64). 4^7| i^tolJ^ ^?JH 1=1(61)^1 ^1 

o|H SE-|(64)^1 E^3^^ Sa7|(62). -^71 51-3:71(62)^1 °|a| ^gt^ 7|^2iIL^ ti|in§Foi M7| ii[o1h ^ 

^E-|(64)^ #aFo|Ai 5971(63)^ 

o|2|^^o| £ 60||Ai nlolH S?JH ^'Ei(6l)-b 7f7;^g o^ftg -yiflsj-Ti, ii|o|h ih SEi(64)^ S = 

SS^-t ^^iNS^a. zLam. 5i'a7|(62)o]|A-l AV7| ii|oi= ^E^(61)s| #B^ji[ ii|o|^ aij Sai(64)£| i:i3Fo= # 

^^FS, ^a|-o|Aj £h§7|(63)t 7^a|7^ 7h^^ 7^;^^^ aj^ £flg b 

n^f^il, r^^7| ^afo|Ai KhxH7|(63)^ lijol^ ^ SN(64)^ °Jb^£1H^, ^^7| #a^o|Ai 5hS7|(63)^l 

nlolH "Ji ^El(64)* 7Hz:| c|-A| 3i^y\{e2)o\\M ^\o\B. i^JH SE^(61)°| S^^JiF ci^H^cK 

0^71 Ai, AL71 ^B[Q\^ e!-§7|(63)^l tl^^ ^^I'Sn^^l- '^^tJ' ^^l7^ ^, BVSB^ 4VSBo]| b|sf| 

2b}|o|° H Aj:8:o| ge^oi ccfl a]:^ e^jia a^o|°| ^}2^o| ^i-oKi ^a|-o|Aj e-§7|(63)oi|A-io| ^#o| oD-f^ a 

[:c^a^A-|, OH ?ll,to| ^ xH^oljAi nlolH ^ ^E^(64)^I B 2iS 7F:^|a:|, av7| #afo|A! ^^§7|(63)^[ 

s =i2}m ^ioih «ij sa^(64)H| #^oi 7HAi aij^ch sgti|# B.n 4^<y7|o| ^-^ 

olCEll, 4VSB^ SVSBoil bleu s^ll'^l ^7^ ^^oF Ai-q^^o^ ^EFol-fe! 5971(63)^1 E^S 2.#7|- ^i-HH^ ii|o|h ^ ^e-| 

(64)011 o|^f ^^o| ^^CK IX^a^A^, ^aal:^:: -^^"FoFaI 4VSB a# A|>,^^ b|m ^y[M ^AH 7f^A|o} 

^H^oiiAi^ E^ai^ -^S^I-°^ 8VSB a# A|>.gjMc|- AH-^o| mo\7:\x\o} oj 2I::^Boi| s|oj. oy^ol ai& ^HHo||Ai^ =lt 
a|r^^ 8VSB a# A|-^gJsc^ a^^oI ^4=^^^^K 

^'•^^^ ry7|£F ^^-E E^ilS# mU^\y\ 5^^A-|, ^ ^»-a|o| S5^o OH "St^^^Ol ai^^ x(|ao]|A^-^ ^lalrib: 

-^^^F^fxl 4VSB 3# c-||0|E^# #doF^ E|x|S TV^I #d ^^x|# xi|gl,K>i| ^cK 
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^ ^^D|o| ^^H^ ^Aj^oilAi VSB d:^c>ll 4=>Ms[ c:-i|o|E^# 8VSB 4VSB 



4VSB ^s^ife A'M 2bi^# ^'^g>o^ 4£iis ^^a^i^ y# ^gn^ t>cK 

^ ^^iloil c\x\^ TV^I 4=^d S^l^, tf|&-|b| ^^7|o^ ^a^o|^ eS^^l^ ^^i^hi 4VSB ^tI|o^O:j q.;| 

o|E^:?^4vsB ^f-^ej i s^i^i m^^^^ow iL[a[ b|E-iH| 3i-7HL^ 4^m #£^o|-a yjm 

AV7| tl|E^d| ^A|^o^|A^ ^al^C^^^ Al-g^l g^0]|^ AVE}|^ 2^ H|B^hl| ^l-TL. H£|^ci7F ^a^tg ^^c^i 

oi3h. & %'^^\ ^Mo\\m s^^r^s *J'^3^oi A^A^|3l -Miis-c^K 

^ o| 4VSB 3# 8VSB a# ^^M^ ttH H^a]^ ^c-;x| 

-e ^"ti^Kl o|oi| A|>,a£ HSBlr^i ok- xiinisF^ »-FcHx|^ ^^3|-ck 

oil- ^ti3^7| ^1^^ # ^^ilcHI c|xi^' TV^I £ 70]| ^Al£|cH 5it^K ^ 7# ^ 1 ° | c\x\^ 

TV^I S^loilAi 4VSB ^±y\{75)^\ E: ^lfo| xi^f ^f|yoi|Ai^ 4VSB ^:^:7|(75)^| -y^^FJl Ol 

8^ -^^:?| 4VSB -?-l:7|{75)H| MAil # = ^>^|oi|sAi, H£| ^c-j (precoder)S^ "ai^ (mapper)^ ^^^ciK 2 = 1 

^^1 ^'^ ^'W X 

2ZtS 4£ilS {±3.±1}^ cHSo^oi gE|S^A-i(76)= #^£hcK oi7[A-j, HB-I^ci-^ -^^EH^-i* Wo|7| A^g^ 

oi^lAi. M7| 4VSB ^^7|(75)e o^£.^:7r^l^ 12:^11^1 HB|^D^7^ ^0|^ ^I^H °Je-|B|h-1s m%^^o\ <^c:[, 

9fe 4VSB ^^y\(75)2.\ AUi| #^^°| ciF^ ^A|ofl^Ai, RB.\^o\y[ a^o|cK ^, 2u|=^l 

•L'^^fX 

^ 10^ ^ ^^yoil t:L^^ D|7:|g TV^[ ^a| xi-x|o| #^i^A-j , 7i^°| E. 4^1 c|x|B TV^| 4^a( ^^x|o^|A■^ 4V3B ^J: 
7|{87)^^ ^^^oilAi S#o^^ VSB ^Hoil ZL[a[ 8VSB ^^:^\{86) 4VSB ^^7|(a7)S.| >£d^^|-0:l Ql|0|E-^ C]^ 

E^a|u^(89)^ *^o^-^ 'M^\m^M{8Qp[ ^^ ^hihicK oi7|Ai, av7| vsb d^-^ §h A(:i:°| ^l^^cH #>iJ^ 

^ 11^ ^^71 4VSB ^±71(87)^1 ^Ml S^iSAi, b|E^b| ^^7|(92)£F4E^1S #B^O|g t^a7|{93)^ , 1 

E^(83)7^^5^3^x| #a^o|g S.r§7|(93)cH|Ai 4£i|^ ^^^o|g e-^t^K oIoH. £E e^^^ol ^^|^ci7^ a^#^ 

g ooji^ 4sl|,g #a^o|g &g ^ nalHCioil cHg^i-^ ^>,e £ 9o|. ^[a|^c^7^ ^^t^ g^c-^i-^ 45JI 

^ ^a|-o|g e§°> o^cK oi7|Ai, My\ ^ S£K83}^ ^ g^P|(84) StMl g SB^(83)-l ^^^\ ^!^H H 



miOIXI 5/16 

£|3[:^7^A^SS a^cHI^ 4-^eH4= 2^1 ulEiul ^SS shin, ^ 9£F ^oI Ha|3Ci7h a^cHIt 4^EH=^= 4eJ ti|E..]u| s 



t/t+1 


A(0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 1 


-6(01) -2(00) 2(01) 


D(1/1) J 


[j4(1 1) 0(10) 4(11) 



s| SIS s 20)1 i-fE|-L4|oicK 



\ t+1 \t 
\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



£ 13£| -gl °}2] 4f£HS^€- # gBl(83)°| Dj|aa| Doi| zig-a 4!#2io|21. a 2^1 ^^S gi-^ ^3.^ ^0\c[. 

o|-yoi|Ai2h ^^o| ^ ^i-i|oii ccfg c|x|§ TV^l #/=?=il &x|cni s :ai!iS.o)| 2IS- 211^01 ^H'riOll'^i^ 

e| ej :a:iso| o^«ko| ^>=h A|wo)|Ai°i z.\x\% vsB ah^oii s^ths^cK 

Sial^ -^smM 8S#^nFcH(vSB) ci|o|Ei# S^sf^ c|a|e^ e| ho|°| ^iJ ^^x|ch| o{cHAi, 

4VSB¥^7|# ^Hlohoi nj °,^ito| ^ xH^cHlAi^ ^SS^Sf:^! 4 VSB as z.\x\% d||o| 

^■il 1 ffOll ?iO^A^, At;;| 4VSB -^-S:?!-^ 



mo\x\ 6/ ]e 



u]£iH| a^7|o^ #afo|A! e!-§7|s ^-yi! 4VSB ^H|5|-o^ tilolE-l?!- 4VSB ffl2 S-?- # ^'E-lal 
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